Context. Several works have found an increase of the abundances of the s-process neutron-capture elements in the youngest Galactic stellar populations. These trends give important constraints to stellar and Galactic evolution and they need to be confirmed with large and statistically significant samples of stars spanning wide age and distance intervals. Aims. We aim to trace the abundance patterns and the time-evolution of five s-process elements -two belonging to the first peak, Y and Zr, and three belonging to the second peak, Ba, La and Ce -using the Gaia-ESO idr5 results for open clusters and disc stars. Methods. From the UVES spectra of cluster member stars, we determined the average composition of clusters with ages >0.1 Gyr. We derived statistical ages and distances of field stars, and we separated them in thin and thick disc populations. We studied the timeevolution and dependence on metallicity of abundance ratios using open clusters and field stars whose parameters and abundances were derived in a homogeneous way. Results. Using our large and homogeneous sample of open clusters, thin and thick disc stars, spanning an age range larger than 10 Gyr, we confirm an increase towards young ages of s-process abundances in the Solar neighbourhood. These trends are well defined for open clusters and stars located nearby the solar position and they may be explained by a late enrichment due to significant contribution to the production of these elements from long-living low-mass stars. At the same time, we found a strong dependence of the s-process abundance ratios with the Galactocentric distance and with the metallicity of the clusters and field stars. Conclusions. Our results, derived from the largest and homogeneous sample of s-process abundances in the literature, confirm the growth with decreasing stellar ages of the s-process abundances in both field and open cluster stars. At the same time, taking advantage of the abundances of open clusters located in a wide Galactocentric range, they open a new view on the dependence of the s-process evolution on the metallicity and star formation history, pointing to different behaviours at various Galactocentric distances.
Introduction
Elemental abundances and abundance ratios in the different populations of our Galaxy provide fundamental constraints to the scenarios of galaxy formation and evolution. With a large number of different elements we can study the different processes and time scales involved in stellar and galactic evolution.
The heavy elements (atomic number Z>30) are produced by subsequent capture of neutrons on lighter elements. Their evolution in the Galaxy has been studied since the pioneering work of Pagel & Tautvaisiene (1997) ; Travaglio et al. (1999) . There are 54 stable or long-lived neutron-capture elements, compared to only 30 lighter elements (cf. Sneden et al. 2008 ). However, they are much less abundant than the lighter elements and correspond to an abundance by number of 10 −8 in the Sun. Their production age. Recently, Reddy & Lambert (2017) measured La, Ce, Nd, and Sm: their Figure 7 suggests that the [X/Fe] values measured for these heavy s-process elements display a smoothly increasing weak trend with decreasing stellar age, with changes of ∼0.1 dex from 10 Gyr ago to the present. For Ba, they found, like many others, a much stronger age dependence. They explain the larger enhancement for Ba in younger stars as due to an overestimation of Ba by standard methods of LTE analysis, finding the Ba enhancements to be strongly correlated with the level of chromospheric activity. If this effect is considered and the very young stars are excluded (the chromospheric activity has a striking decline from 1-10 Myr to the age of the Sun), the enhancement of Ba is in line with that of the other s-process elements. In the same framework, Nissen et al. (2017) analysed a sample of ten stars from the Kepler LEGACY and found that over the lifetime of the Galactic disc the abundance of Y increases. The trend of [Y/Fe] with age, and an even stronger trend of [Y/Mg], were previously found by e.g., da Silva et al. (2012) ; Nissen (2016) ; Spina et al. (2016); Feltzing et al. (2017) and it can be explained by production of yttrium via the slow neutron-capture process in low-mass AGB stars (Maiorca et al. 2012; Karakas & Lugaro 2016) . Finally, Spina et al. (2018) , in their differential analysis of a sample of solar twin stars, found an increase with decreasing stellar ages of the abundance ratios [X/Fe] of all the s-process elements of the first and second peaks. They found that the rise of Ba with time is consistent with that of the other n-capture elements, considering its higher contribution from the s-process. In all cases, trends of [X/Fe] are weak, with changes of 0.1 to 0.2 dex over the lifetime of the disk. Thus, a general consensus of an increasing, though weak, trend in the s-process elements production exists. There are still issues regarding the maximum abundance for Ba, which is still debated (see Reddy & Lambert 2017) and the trends for the open clusters, which are affected by positional dependence, radial gradients, and differences in analysis and samples (see, e.g. Jacobson et al. 2011; Yong et al. 2012) . Taking inspiration from the conclusions of Jacobson & Friel (2013) , we need a homogeneous analysis of large samples of open clusters together with a sample of field stars that will facilitate the measurement of many ncapture species in clusters and in the field spanning a wide range in age.
Among the several on-going spectroscopic surveys, the Gaia-ESO Survey (GES, Gilmore et al. 2012; Randich et al. 2013 ), a ESO large public survey, is providing high resolution spectra of different stellar populations of our Galaxy using FLAMES@VLT (Pasquini et al. 2002) employing both Giraffe and UVES fibres in Medusa mode. It aims at homogeneously determining stellar parameters and abundances for a large sample of stars in the field, in Galactic open clusters, and in calibration samples, including also globular clusters. In particular, the high resolution spectra obtained with UVES allow the determination of abundances of a large variety of elements including many neutron-capture elements: two light s-process elements (Y, Zr), three heavy s-process elements (Ba, La, Ce), one r-process element (Eu), and three elements with significant contributions from both processes (mixed elements-Mo, Pr, and Nd). In the present work we investigate the evolution of the group of sprocess elements. The paper is structured as follows. In Section 2 we present the data reduction and analysis and in Section 3 the solar abundance scale. In Sections 4 we describe the field and cluster samples, whereas in Section 5 we show the results on the abundance of s-process elements, and in Section 6 we discuss their time evolution. Finally, in Section 7 we give our summary and conclusions.
The data reduction and analysis
We use data from the 5 th internal data release (idr5) of the Gaia-ESO Survey. For this work we use only the products bases on the UVES spectra, which have the higher spectral resolution (R=47000) and wider spectral range. They have been reduced and analysed by the Gaia-ESO consortium. UVES data reduction is carried out using the FLAMES-UVES ESO public pipeline (Modigliani et al. 2004 ). The UVES data reduction process and the determination of the radial velocities (RVs) are described in Sacco et al. (2014) . Various WGs contribute to the spectral analysis of different kinds of stars and/or setups: the data discussed in the present paper have been analysed by WG11 which is in charge of the analysis of the UVES spectra of F-G-K spectral type stars both in the field of the Milky Way (MW) and in intermediate-age and old clusters and obtained with the UVES red arm standard setting with central wavelength of 520 and 580 nm. These spectra were analysed with the Gaia-ESO multiple pipelines strategy, as described in Smiljanic et al. (2014) . The results of each pipeline are combined with an updated methodology (Casey et al., in preparation) to define a final set of recommended values of the atmospheric parameters. The results of WG11 are homogenised using several calibrators e.g., benchmark stars and open/globular clusters selected as described in Pancino et al. (2017) and adopted for the homogenisation by WG15 (Hourihane et al. in preparation) . The recommended parameters and abundances used in the present work are reported in the final idr5 catalog, which contains the observations obtained before December 2015.
To measure the usually faint absorption lines of neutron capture elements a high signal-to-noise ratio (SNR) moth spectrum is required. For this reason, for the field stars we made a selection of the UVES results based on the SNR and on the quality of the parameter determination. The thresholds of our cuts are defined comparing our results with the very high SNR samples of Bensby et al. (2014) for Ba and of Battistini & Bensby (2016) for the other elements, designed to study the neutroncapture element abundances. To obtain similar dispersions as in Bensby et al. (2014) and in Battistini & Bensby (2016) for the neutron-capture element distributions (at a given metallicity) we need a minimum SNR of 70 for Milky Way field stars. In addition, we discard stars whose errors on stellar parameters are: E Teff >150 K, E logg >0.25 dex, E [Fe/H] >0.20 dex and E ξ >0.20 km s −1 . The final sample of field stars fulfilling these requirements includes about 600 objects. The sample of open clusters includes 22 clusters, with a total of 165 member stars.
For the cluster stars, we did not apply any selection, because their spectra usually are characterised by higher SNR (and thus almost all stars in cluster stars will be included). In addition, we do not consider individual measurements for cluster stars, but we rely on the cluster median abundances, which are derived from several member stars (the membership analysis is discussed in Section 4.2). We only discard cluster abundances with high standard deviations > 0.3 dex.
Solar abundance scale
To obtain abundances on the solar scale, we need to define our abundance reference. In Table 1 we show three different sets of abundances: the solar abundances from idr5 computed from archive solar spectra; those from Grevesse et al. (2007) ; and the abundances of giant stars in M67. The abundances are in the usual 12+log(X/H) form. The cluster M67 is known to have the same composition as the Sun (e.g. Randich et al. 2006; Pasquini et al. 2008; Önehag et al. 2014; Liu et al. 2016 ) and thus it is useful to confirm it with the idr5 data. Since small effects of stellar diffusion might be present in the abundances of the dwarf stars of M67 (see, e.g., Önehag et al. 2014 and Bertelli Motta et al., submitted) , we only considered the abundances of the giant stars. The GES solar abundances for the s-process elements are in very good agreement with the reference solar abundances from Grevesse et al. (2007) . The average abundances for the three member giant stars in M67 (T eff ∼4800-4900 and log g∼3-3.4) from the idr5 recommended values are given together with its standard deviation of the mean and the typical error on each measurement (in parenthesis) (see third column of Table1). In the following, we normalise our abundances to the solar abundances (first column), with the exception of La for which there is no solar abundance available and thus we make use of the M67 abundances.
The stellar samples

The Milky Way field samples
The sample discussed here includes field stars observed with UVES 580 that belong to the stars in the Milky Way sample, and in particular to the solar neighbourhood sample (GES_TYPE = 'GE_MW') and the inner disc sample (GES_TYPE = 'GE_MW_BL'). The selection functions of these stars are described in Stonkutė et al. (2016) . For these stars, we computed spectroscopic distances as in Magrini et al. (2017) , by projecting the stellar atmospheric parameters and (J-K) 2MASS colours on a set of isochrones (Bressan et al. 2012) spanning the age range between 0.1 and 13.9 Gyr (with a uniform step of 0.1 Gyr) and a metallicity range between −2.3 and +0.2 dex (with a uniform step of 0.1 dex). The projection takes into account the uncertainties on the atmospheric parameters, the likelihood of a star to belong to a given evolutionary phase, and the line-of-sight extinction (iteratively corrected by the distance) of Schlegel et al. (1998) . The projection therefore not only returns the absolute magnitude in various bands (and hence, eventually, the line-of-sight distance), but also a crude estimation of the stellar ages. The details of the method are described in Kordopatis et al. (2011) , with the updates of Recio-Blanco et al. (2014) and Kordopatis et al. (2015a) . Typical errors ranges from 20% up to more than 100%, with the bulk of the stars having errors of the order of 30-50%.
We have divided the field stars into thin and thick disc stars, using their [α/Fe] abundance ratio 1 to discriminate the two populations, following the approach of Adibekyan et al. (2011) . We have used the multi slope curve of Adibekyan et al. (2011) to define thin and thick disc stars on the basis of their [α/Fe] and [Fe/H] . In the following analysis, we have included stars with T eff < 6120 K (to avoid NLTE effects in some neutron-capture element abundances as discussed in Bensby et al. 2014) ) and with SNR>70, and applied the error cuts described in the previous section (see Sec.2) to exclude poor quality results. The adopted separation between thin and thick disc stars is also presented in the first panels of Figures 3 and 4 . In the following discussion, we include only thin and thick disc stars located in the Solar neighbourhood (6.5 kpc<R GC <9.5 kpc) to avoid confusion due to the radial dependence of the abundance ratios. Table 2 . The uncertainties reported on each abundance are the standard deviation of cluster member abundances. We consider in the following analysis only abundance ratios with dispersion lower than 0.3 dex.
In Table 2 we summarise the basic properties of the sample open clusters: coordinates, ages, Galactocentric distances, heights above the plane, mean radial velocities of cluster members, median metallicity and the number of cluster member stars used to compute the metallicity. There is a general agreement with the previous official release (see, e.g. Magrini et al. 2017 ), but for some clusters the median metallicity might have changed slightly. For clusters in common with Magrini et al. (2017) , we adopt the same ages and distances, for the clusters which are new in idr5 we report ages and distances from the recent literature.
In Tables 3 and 4 , we present the median abundances [X/H] and abundance ratios, [X/Fe]=[log(X/H)-log(X/H) )-(log(FeI/H)-log(FeI/H) )]. The latter may slightly differ from the simple subtraction of the median [X/H] and [Fe/H], because the mean metallicity [Fe/H] of each cluster is computed from the global metallicity (FEH column of idr5), while we have computed [X/Fe] using the iron abundance derived from neutral iron lines (FE1 column). In principle, for elements with singly ionised atoms it would be more appropriate to use FeII abundances to obtain their abundance ratios, [X/Fe]. We have checked the consistency between log(FeI/H) and log(FeII/H) in our sample, finding an excellent agreement, with a small systematic offset log(FeII/H)-log(FeI/H)∼0.05 dex which might systematically lower our results by this small amount. However, since the FeII abundances are affected, on average, by larger errors due to the smaller number of FeII lines than of FeI lines, we adopted the FeI abundances to compute the [X/Fe] abundance ratios. The choice of FeI to compute [X/Fe] does not affect the trends or relative comparisons within the Gaia-ESO samples.
The abundances of the s-process elements
Following the literature and, in particular, Overbeek et al. (2016) we divide the neutron capture elements into s-elements, those dominated by s-process if at least 70% of their abundance in the Sun is produced by the s-process, and, viceversa, in r-elements, those dominated by the r-process for more than 70% in the Sun. Elements whose nucleosynthesis is not dominated by either s-or r-process are defined as mixed elements. We follow the review of Sneden et al. (2008) for what concerns the isotopic composition, the mixture of s-and r-processes in the Sun and their relative percentages, but we compare also with the recent redetermination of the solar composition by Bisterzo et al. (2014) . The isotopic composition and (within parenthesis) the total percentage in the Sun from Sneden et al. (2008) are reported, for each element, in Table 5 . In the last column, we report also the total percentage of each element in the Sun from Bisterzo et al. (2014) . Figure 1 . The behaviour of lanthanum is not shown since idr5 contains La abundances for almost exclusively giant stars. The aim of Figure 1 is to highlight possible differences in the abundances of the s-process elements due the different stellar parameters. In these plots we have normalized the abundance ratios of the member stars of each clusters to its median abundance and we have excluded stars with abundance uncertainties larger than 0.2 dex. From this figure, we do not observe, within the uncertainties, any systematic trends of the abundance ratio [Y/Fe], [Zr/Fe], [Ce/Fe] with the surface gravity for giant and dwarf member stars of the same cluster. However, for [Ba/Fe] we notice that the stars with very low gravity in NGC2420 have Ba abundance 0.2 dex higher than the other member stars. In the range of logg from 2.5 to 4 there is no trend of [Ba/Fe] versus logg and thus no differences between dwarf and giant stars. To probe how much the overestimation of Ba abundance in low gravity stars might be important, we have selected a sample of Milky Way field stars with -0.1<[Fe/H]<0.1. In Figure 2 we plot their [Ba/Fe] versus logg, which indicates that there are no systematic differences between giant and dwarf stars. In addition, In our sample the number of stars with very low gravity (stars with logg<2.5 are ∼3% of the sample of Milky Way field stars) is very small and their eventual over-abundances of Ba should not influence our results.
As a side result, it is worth noticing the presence of a peculiar star in NGC2420: one of the member stars of NGC2420 with CNAME=07382696+2133313, has systematically higher abun- and radial velocity are consistent with those of the cluster, we can make several hypothesis on the nature of this star: i) it is not a cluster member, but a field star with exactly the same metallicity and radial velocity of the cluster; ii) it is a remnant of binary system in which one of two companions was merged thus modifying the surface composition of the other companion; iii) the different composition might be due to planet engulfment (see, e.g, Spina et al. 2015) . However, the study of this peculiar star is beyond the scope of the present paper and it deserves further investigations.
The origin of the s-process elements
Most of the neutron capture elements are produced in a mixture of astrophysical environments, involving both the r-and sprocesses. There are a few cases in which one of the two processes dominates above the other, being then the major process responsible for the element production, but in general both processes contribute, with one or the other dominating at different epochs and thus in different metallicity ranges.
A&A proofs: manuscript no. magrini_neutron In Figures 3 and 4 , we show the abundance ratios [X/Fe] of the s-process elements ordered by increasing atomic number plotted with respect to [Fe/H] . Figure 3 presents the thin and thick individual stars abundances and the open cluster median abundances: this figure allows us to estimate the differences between field stars and open clusters. We note that the age and distance distributions of the cluster and field star samples plotted here differ in important ways. The majority of field stars have ages between 3 and 7 Gyr, with very few stars younger than 2 Gyr. By contrast, all but six of the open clusters are younger than 2 Gyr. In addition, the fields stars have been limited to 1.5 kpc around the solar radius, from 6.5 kpc<R GC <9.5 kpc, while the open clusters range from 4.5 to 18 kpc in Galactocentric radius. Consequently, any age and distance dependent trends in abundances will affect the cluster and field star distributions in these diagrams differently. To help understand the impact of the distance differences, we have color-coded the open clusters by their Galactocentric distance, separating the clusters into radial ranges of R GC <6.5 kpc (blue), 6.5 kpc<R GC <9.5 kpc (green), and R GC >9.5 kpc (violet). In the second panels, [Y/Fe] is almost flat across the whole metallicity range, with a relatively small dispersion and a slight decrease towards the lower metallicity. The cluster abundances occupy the upper envelope of the region defined by the abundances of field stars, while the distributions of thin and thick disc stars are coincident (second panel of Figure 3 ). This difference between cluster and field stars is seen here for the first time with a statistically significant sample of cluster members and of field stars. In the next sections, we show that this is likely an evolutionary effect due to the younger ages of cluster stars with respect to the field population.
In the third panels, [Zr/Fe] increases both in thin and thick disc towards lower metallicity, indicating a non-negligible contribution from massive stars, which, given its higher s-process percentage with respect to Y, is a bit unexpected. The recent paper by Delgado Mena et al. (2017) also indicates that Zr shows a clear increasing trend for lower metallicities. The trend is not new, and it was observed in previous works (e.g., González Hernández et al. 2010; Mishenina et al. 2013; Battistini & Bensby 2016; Zhao et al. 2016) . The behaviour of Zr can be related to a reassessment of its s-process contribution. The work of Bisterzo et al. (2014) indicates that only ∼66% of Zr is produced by the s-process in the Sun. Other processes may contribute to the production of Zr, as discussed by Travaglio et al. (2004) who introduced the LEPP process associated with massive stars to explain the abundance patterns of the neutron capture elements, especially at low metallicity. As in the case of [Y/Fe], [Zr/Fe] in open clusters is slightly higher with respect to thin and thick stars, which appear statistically indistinguishable, although both clusters and field stars have [Zr/Fe] elevated above the solar ratio.
With a percentage of 85%, Ba (fourth panels of Figures 3 and  4) is dominated by the s-process in the metallicity range from [Fe/H]≥-1.0 to super-solar metallicity. Only at lower metallicities, the primary r-process contribution, relatively small at the time of formation of the Sun, plays an important role (Travaglio et al. 1999 ). In the field stars, the abundance ratio [Ce/Fe] than the more metal-rich ones. However, these metal-poor clusters are located in the outer disc and their abundances may be more a reflection of the radial gradient of these elements in the Galactic disc.
Estimating the r-process contribution
The abundance ratio [X/Eu] can be used as a direct way to judge the relative importance of the r-process channels during the evolution of the Galaxy in the metallicity range of our sample stars, as has been done in previous works (e.g., Mashonkina & Gehren 2001; Battistini & Bensby 2016) . In Figures 5 and 6 we present the [X/Eu] abundance ratios versus [Fe/H] . In the plots the blue A&A proofs: manuscript no. magrini_neutron In the first panels of both figures, we present the abundance ratio [Eu/Fe] versus [Fe/H] . Europium is an r-process element and it shows a clear increase towards the lower metallicity. Although the first hypothesis about the mechanisms responsible of r-process nucleosynthesis date back many years ago (Burbidge et al. 1957; Seeger et al. 1965) , there is still an open debate about the dominant production site of the r-process elements (see e.g. Thielemann et al. 2011 ). The r-process nucleosynthesis must be associated with both the evolution of massive stars (M >10 M ) and with neutron star mergers (Matteucci et al. 2014) . Very recently, observations of the optical counterpart of a gravitational wave source have identified the presence of r-process elements in the spectrum of the merger of two neutron stars, clearly pointing to the production of these elements in neutron star merger events (Côté et al. 2017) .
In the second panels, for the first-peak element Y the sample shows an increasing contribution from s-process elements above a pure r-process level, but there are some stars in the range -1.0<[Fe/H]<-0.5 that appear to have a pure r-process composition. These stars belong to both the thin and thick discs. Over the full metallicity range, the abundance ratios of the thick and thin discs are offset from each other by about 0.1 dex in [Y/Eu].
In the third panels, we present the abundance ratio [Zr/Eu] versus [Fe/H], which is almost constant, quite far from the pure r-process contribution, and slightly above the solar value. Almost all the open clusters have positive [Zr/Eu] . For this element, the thin and thick disc populations are separated: the abundance ratios of thick disc stars are lower, although they follow a similar pattern to the thin disc stars (see third panel of Figure 6 ). In the fourth panels, barium shows a mild increase of the r-process component towards low metallicity. In the thin disc [Ba/Eu] is close to solar values from [Fe/H]∼+0.4 down to [Fe/H]∼-0.5 dex, then it decreases. For the thick disc, the decline starts at higher metallicity, [Fe/H]∼-0.2 dex, and again, over the entire metallicity range, the thick disk stars have lower abundance ratio. [Ba/Eu] in open clusters is positive in the range -0.2<[Fe/H]<+0.2 dex, while it is close to zero for the clusters more metal poor and more metal rich.
In the fifth panels, [La/Eu] is quite flat over the whole metallicity range. The open clusters are all slightly over solar in [La/Eu] , and thick disk abundance ratios are slightly lower than in thin disk stars.
In the sixth panels, [Ce/Eu] is also quite flat over the whole metallicity range and it tends to increase in both thin and thick disc stars towards high [Fe/H]. The few stars at low metallicity [Fe/H]≤-0.5 dex might point to a decrease of [Ce/Eu], indicating the beginning of the r-process contribution in the thick disc.
We can thus conclude that in the considered metallicity range, the production of the five elements is clearly dominated by the s-process. At any metallicity, the thick disk stars show very slightly lower [s/Eu] ratios than the thin disk, consistent with their slightly higher [Eu/Fe] values.
The time evolution of the abundances of the s-process elements
One of the most challenging issues in the field of chemical evolution is the nature of the time-evolution of the s-process abundances. The classical chemical and chemo-dynamical models (Pagel & Tautvaisiene 1997; Travaglio et al. 1999 Travaglio et al. , 2004 Raiteri et al. 1999) , based on the accepted scenario for s-processing at that time, predicted a plateau or even a decrease in the abundances [X/Fe] versus age after the solar formation. A late increase was not expected. However, recently, after the original work of D'Orazi et al. (2009), a number of works have claimed the presence of a continuous increase of the first-and secondpeak element abundances, sometimes with a further growth starting 5-6 Gyr ago (Maiorca et al. 2011; da Silva et al. 2012; Nissen 2016; Spina et al. 2016; Nissen et al. 2017; Silva Aguirre et al. 2017; Feltzing et al. 2017) .
In the present work, we combine the open cluster sample, which basically maps the recent epochs in the evolution of the Galactic disc, with the field stars, divided into thin and thick disc on the basis of their [α/Fe], as explained in Section 4.1. The ages of the field stars, computed with the isochrone projection methods, are much less accurate than the ages of open clusters, and they have only a statistical meaning. However, keeping in mind the limit of measuring stellar ages, the Gaia-ESO idr5 sample gives us the opportunity, for the first time, to combine the largest sample of s-process element abundances measured in a completely homogeneous way in very young and very old stars. No biases due to, for instance, the line list selection, the method of deriving abundances, or adopted reference abundances are present in the Gaia-ESO idr5.
In Figure 7 , 8, and 9 we show the abundance ratios [X/Fe] versus age of both field stars and open clusters. Recall that the sample of thin and thick disk stars is already restricted to the Solar neighbourhood, i.e. 6.5 kpc<R GC <9.5 kpc. The open clusters span a much larger range of distances, and we have distinguished them by radial bins according to their Galactocentric location, denoting inner disk, solar neighbourhood, and outer disk clusters separately in the figures. In Figure 7 we compare the field stars with the open clusters, while in Figure 8 we compare the thin and thick disc [X/Fe] versus stellar ages (binning in age bins 1 Gyr wide), and finally in Figure 9 we limit our analysis to the Solar neighbourhood thin disc populations, and open clusters belonging to the same radial range. Fig. 3 . The blue dashed lines represent the solar values, while the red dot-dashed lines indicate the abundance ratio below which the pure r-contribution dominates, derived using the percentages of Bisterzo et al. (2014) and the solar abundances of Grevesse et al. (2007) . Article number, page 10 of 16 Figure 7 aims at highlighting the behaviour of clusters located at different Galactocentric distance with respect to the field stars. The Solar neighbourhood and inner disc clusters populate the youngest age regions, while the outer disc clusters span a large range of ages. For all s-process elements, we notice a difference between the youngest clusters of the Solar neighbourhood and the inner disc clusters. The former usually have higher [X/Fe] than the latter. The outer disc open clusters typically have [X/Fe] similar to the Solar neighbourhood clusters. Dividing the cluster sample by Galactocentric distance makes clear that there is a strong dependence of the heavy s-element abundances on the location of the clusters. The behaviour of [X/Fe] with Galactocentric radius seems to be complex and likely related to different star formation histories and to metallicity dependency of the stellar yields. Figure 8 shows [X/Fe] as a function of stellar ages for the binned thin and thick disc populations. In the radial range shown here, i.e. 6.5 kpc <R GC <9.5 kpc, there are not strong differences between the behaviours of the thin and thick disc populations. All elements seem to indicate a slight increase in [X/Fe] starting at ages <8 Gyr. These trends are most clear in the thin disk, where the sample sizes per bin are larger and mean values are perhaps better determined than for the thick disc. Figure 9 presents [X/Fe] versus stellar age for the thin disc and cluster populations in the Solar neighbourhood with weighted linear fits to the combined cluster and thin disc samples for ages lower than 8 Gyr, i.e. corresponding to epoch in which we expect the contribution of the s-process starts. In Table 6 we present these weighted linear fits, reporting the slopes, the intercepts, and correlation coefficients for fits by element. Restricting our sample to the Solar neighborhood allows us to better appreciate the increasing trends with decreasing stellar ages. The first peak elements, [Y/Fe] and [Zr/Fe] , have increases of 0.15 to 0.25 dex over the past 6-7 Gyr. These slopes agree with those of Spina et al. (2018) , who find slopes of −0.029 and −0.027 dex Gyr − 1 for Y and Zr, respectively. The elements of the second peak also show a slight increase with age, more pronounced for [Ba/Fe] and [Ce/Fe] , and flatter for [La/Fe] (see Table 6 ). Slopes for Ba, at −0.03 dex Gyr − 1, agree with those found by da Silva et al. (2012) ; Spina et al. (2018) . In the case of La, which is measured only in giant stars, we have a much smaller sample of stars and thus the measurement of the trend is less well constrained (see its relative error on the slope and its correlation coefficient in Table 6 ).
The growth in the s-process abundances in the youngest Galactic stellar populations has been reproduced by, for instance, the chemical evolution model of Maiorca et al. (2012) , which was one of the first models that made an attempt to explain it. Their approach was to relate the s-process enhancement to a strong contribution to the production of these elements from low-mass stars, which start to contribute later in the lifetime of the Galaxy. In particular, they maintain that the observed enhancements might be produced during the nucleosynthesis processes in the asymptotic giant branch (AGB) phases of low-mass stars (M <1.5 M ) under the hypothesis that they release neutrons from the 13 C(α,n) 16 O reaction to create larger reservoirs of neutrons than in more massive AGB stars (M >1.5 M ). Later studies have given a physical explanation for the necessity of having larger reservoirs of neutrons, the so-called 13 C pocket, in low-mass stars. The extended 13 C pocket requires the existence of very efficient mixing episodes and the transport mechanisms most commonly adopted such as overshoot (Herwig 2000; Cristallo et al. 2009 ), gravity waves (Denissenkov et al. 2013; Battino et al. 2016 ), rotationally driven shear or thermohaline mixing do not suffice ), but magnetic buoyancy can explain the process (Busso et al. 2007; Nordhaus et al. 2008; Trippella et al. 2016; Trippella & La Cognata 2017 (Cowan & Rose 1977; Bertolli et al. 2013 ). The i-process can potentially explain this larger ratio and the higher [Ba/La] in the youngest objects might suggest that the i-process contribution is becoming more relevant during the most recent few Gyr.
The s-process relative indicator [Ba/Y]
In Figure 10 we show [Ba/Y] versus stellar ages. Y and Ba belong to the first and second peak, respectively, and thus they allow us to estimate the relative weight of the production of light and heavy s-process elements with time. We have chosen these two elements because they are measured in many more stars than Zr, La, and Ce. In the plot we compare our results with the sample of solar twin stars of Spina et al. (2018) . To do that, we have selected thin disc stars and open clusters with the same characteristics of the Spina et al. (2018) Spina et al. (2018) , the behaviour of [Ba/Y] versus stellar age is directly related to dependence of the AGB star yields on metallicity. The interplay during the chemical evolution of the Milky Way between very low-mass AGB stars, with enhanced reservoir of 13 C, and more massive AGB stars with the usual 13 C pocket, might produce the observed behaviour of [Ba/Y] (see, e.g., Figure 3 of Maiorca et al. (2012) ). The observational result can be explained also by the AGB models of Karakas & Lugaro (2016) , which predict that the [hs/ls] ratio in the winds of a typical AGB star is -0.026 at solar metallicity and +0.320 at half solar metallicity. Table 6 for the coefficients) for stellar ages <8 Gyr.
In Figure 11 , we expand the study of the behaviour of [Ba/Y] versus stellar ages to different radial and metallicity bins. We basically divide the sample in three radial ranges: the solar neighbourhood 6.2 kpc<R GC < 8.2 kpc, the inner disc R GC < 6.2 kpc and the outer disc R GC > 8. 1 range, and decreasing towards the higher metallicities. All this information is new, and it was not available at the time of previous studies. It provides important constraints to the study of the s-process production.
Summary and conclusions
Taking advantage of the large and homogeneous sample of stellar parameters and elemental abundances of Gaia-ESO idr5, we study the abundances of five s-process elements in the thin and the thick discs and in the population of open clusters. We compute statistical ages for field stars and we perform membership analysis of stars in open clusters, computing the median abundances of each cluster. We estimate the effect of evolutionary stages in the s-process abundances by comparing giant and dwarf stars, which are members of the same clusters, and we do not find any remarkable difference. We identify the abundance ratio pat- The global growth of the s-process abundance ratio with time can be explained by a strong contribution to the production of these elements from low-mass stars, which start to contribute later in the lifetime of the Galaxy (see, e.g. Maiorca et al. 2012) . However, the differences in the maximum values reached in open clusters for Ba and La point to the necessity of an additional production mechanism for Ba and they might be explained by the occurrence of the i-process at later epochs in the evolution of the Galaxy (e.g. Mishenina et al. 2015) . The new observations of Gaia-ESO have confirmed with a large statistical sample the behaviour of s-process elements in the Solar neighbourhood, and now they give us the possibility to investigate the interplay among the different neutron-capture processes, the metallicity dependence of their stellar yields, and the physical process involved in the creation of this important group of elements in different parts of our Galaxy.
